This paper analyzes the process of entry of highly skilled immigrants into the Israeli labor market, using panel data on several cohorts of recent immigrants from the former USSR. The study develops and estimates an on-the-job search model, cast as a finite horizon, discrete choice dynamic programming problem under uncertainty, that is capable of capturing the main features of this process; a speedy entry into the labor force, an initial phase of work at low skill occupations, a gradual occupational upgrading and a sharp increase in wages. The estimated parameters of the model, together with information on the wages of immigrants from earlier waves, allow the simulation of an occupational path and associated wages, for each new immigrant, from the time of arrival until retirement. The predicted lifetime earnings at the time of arrival are compared to the hypothetical lifetime earnings immigrants would have obtained had their imported observable skills been valued in the same way as comparable Israelis. The results of the study suggest that, on average, immigrants can expect lifetime earnings to fall short of the lifetime earnings of comparable Israelis by 57 percent. Of this figure, 14 percentage points reflect frictions associated with nonemployment and job distribution mismatch and 43 percentage points reflect the gradual adaptation of imported schooling and experience to the local labor market.
Introduction
Starting in late 1989, Israel has experienced a major immigration wave of highly skilled workers from the former Soviet Union. About 600, 000 immigrants entered Israel during the period 1990 − 1995. The average level of schooling of these immigrants is high, 14.7 years of schooling for males and 14.3 for females. This wave is without precedent in terms of the imbalances it created in some high skill occupations. As a result of the large scale immigration, the stock of physicians and engineers in Israel almost doubled during the period 1990 − 1993. Under these circumstances, it is not surprising that many highly skilled immigrants were forced into low skill occupations. Among males who were 25 to 55 years old upon arrival, only 26 percent of those who worked as scientists or engineers in the former USSR found similar jobs within the first three years of their stay. The extent of occupational downgrading among females and older males was even higher. 1 The purpose of this paper is to investigate the observed short-run adjustment process in immigrant occupational choices and wages and to infer some long-run implications. The main focus is on the loss of human capital suffered by the immigrants and the implications of this loss to the immigrants themselves and to the Israeli economy. With this purpose in mind, a model of on-the-job search is constructed and estimated, using panel data on 1, 086 male immigrants that reported their labor market experience during the period 1990 − 1995. The model is designed to describe the process of matching immigrants with jobs in Israel, where workers differ in skills and jobs vary by skill requirements. The various jobs in the economy are considered to be arranged in a "job hierarchy" 2 where, in each occupation, jobs can be ranked according to the minimal level of schooling required to perform the job. Finding a suitable job, which maximizes the immigrant's output (and wages) given his schooling endowment, requires search. An immigrant who meets a particular employer will be qualified for the job only if his schooling exceeds the minimal requirement. A highly skilled immigrant may accept job offers in low skill occupations because offers in high skill occupations are more rare, and he can continue to search on the job. Generally, workers will select occupations and job acceptance rules which do not fully exploit their formal schooling. However, with time, immigrants find better matches and their wages rise.
The panel data on the recently arrived immigrants from the former Soviet Union 1 A downgrading of skills was also observed among immigrants who came from the USSR during the years 1970 − 1980. The skills and occupational composition of these immigrants were similar to the current wave, but their number was smaller, about 150, 000 (see Flug, Kasir and Ofer, 1992) . 2 The approach was suggested by M. Reder, 1957, pp. 291-295 . In his view, jobs are arranged in a "job hierarchy", in which workers search for the best jobs for which they are qualified but, failing to find them, may end up in a less preferred job. In a favorable labor market (for workers), job seekers find it relatively easy to move up the job hierarchy towards better jobs and vice versa. This occurs because fewer workers compete for the good jobs and also because firms relax their hiring standards.
are used to estimate the distribution of wage offers and job offer arrival rates in different occupations in Israel, assuming that immigrants choose jobs according to the optimal solution of a dynamic programming problem under uncertainty. Based on the estimates, the loss of human capital is computed, where loss is defined as the difference between the expected actual lifetime earnings and the expected potential lifetime earnings that the immigrant would have obtained had he been employed at the same jobs and earned the same wages as comparable Israelis. The expected discounted present value of the difference between actual earnings and potential earnings is, on average, 253, 200 US Dollars, which constitutes 57 percent of the present value of potential earnings over the remaining working life (25 years, on average). Nearly 75 percent of this estimated loss, 190, 900 US Dollars, can be attributed to the fact that in each job immigrants initially earn wages which are about a third of the wages of comparable Israelis. Wages of immigrants rise sharply with time in Israel but do not fully catch up with the wages of natives (after 30 years in Israel immigrants are predicted to earn 15 percent less on the same jobs). The remaining 25 percent of the loss, 62, 300 US Dollars, can be attributed to frictions associated with nonemployment and job distribution mismatch. The estimated loss is probably an upper bound estimate of the social loss associated with the transfer of human capital, because differences in the quality of schooling and macro effects can cause the potential earnings of immigrants to fall short of the earnings of comparable natives. 3 While the focus of this paper is on a particular episode -recent immigration to Israel -the methods which are developed can be applied to other situations in which there is a major occupational restructuring, resulting from aggregate labor market shocks such as technological innovations and changing trade patterns. 4 In the model, losses in human capital occur as workers with a predetermined level of schooling find themselves with no jobs and are willing to compromise and accept jobs with schooling requirements below their schooling endowment. Even in a smoothly operating economy, in which individuals can select their schooling and firms can choose their job offers, the model predicts some "natural" loss of skills, akin to the natural rate of unemployment.
Background
The mass immigration of Jews from the former Soviet Union to Israel, which started towards the end of 1989, amounted to a total of 600, 000 immigrants by the end of 1995. The Israeli population at the end of 1989 was 4.56 million and the pre-migration population growth rate during the 1980s was between 1.4% and 1.8% per annum. The 1990 − 1991 wave of immigration increased the population by 7.6%, in two years, which is more than twice the normal population growth. The slower immigration flow between 1992 and 1995 contributed 1.3 percent a year in population growth. By the end of 1995, the recent immigrants from the former USSR constituted 11% of the total population and 12.1% of the population aged 15 and above. Compared with immigration to the US and other receiving countries, this wave stands out in its magnitude.
While the flow of new workers from the Israeli established population is mainly comprised of young inexperienced workers, the flow of immigrants from the former Soviet Union is comprised of experienced workers of all ages. On average, immigrants are older than Israeli workers by four years. This is in contrast to most immigrations, where immigrants tend to be relatively young. This feature reflects the exogenous relaxation of emigration from the USSR and the free entry of Diaspora Jews to Israel. Thus, this immigration wave is less governed by self-selection.
Another important feature of this wave of immigration is the immigrants' exceptionally high level of education and prior experience in academic jobs. Those who arrived during 1989 − 1991 possessed an average of 14.5 years of schooling, compared to 12.6 years among Israeli workers in 1991. About 70 percent of the immigrants worked in high skill and medium skill occupations in the USSR, compared to only 30 percent among Israeli workers. Of those immigrants that arrived between the end of 1989 and the end of 1993, 57, 400 defined themselves as engineers and 12, 200 as medical doctors. This is compared to 30, 200 native engineers and 15, 600 native physicians working in Israel in 1989. Many highly skilled immigrants were thus forced into occupations that require less skill than they possess. Of the 112, 000 immigrants who arrived during 1990 − 1991, with 16 or more years of schooling, 75 percent worked in low-skill occupations and only 13 percent found jobs in high-skill occupations within their initial stay in Israel (2.9 years on average).
Immigrants from the former USSR entered the Israeli labor force quickly, willing to accept almost any available job. The occupational distribution of first jobs among immigrants is similar to the distribution of jobs in the Israeli economy, implying a substantial occupational downgrading. Following this initial phase, there is a second phase in which the highly educated immigrants gradually upgrade their positions by finding better jobs within the low-ranked occupations or move to jobs within highranked occupations. There is a rather sharp increase in wages as a function of time spent in Israel. During the period 1990 − 1995, the annual growth rate in real wages among immigrants was 6.4 percent. 6 As immigrants spend more time in Israel, the variability in wages across schooling groups and occupations rises, suggesting improved matching of workers to positions and rising returns for skills acquired abroad (see Weiss, 1998 and Freidberg, 2000) . This process has occurred without much effect on the employment and wages of natives (see Friedberg, 1999 and Weiss,1998) , because of inflows of capital and increased exports. 7 In some professions, such as medicine, collective wage bargaining yielded substantial wage hikes for natives, despite the sharp increase in supply (see Sussman and Zakai, 1998 ).
Data
The data sources for this study are two surveys conducted by the Brookdale Institute. The first survey, conducted in April-August 1992, interviewed a random sample of 1, 118 immigrants that had arrived from the former Soviet Union after 1989. Of this representative sample, 910 immigrants were surveyed again during 1994. The second survey, conducted in June-December 1995, consists of a random sample of 1, 432 immigrants that arrived after 1989 and that reported being engineers in the former Soviet Union. The two samples are pooled and the analysis is restricted to males between the ages of 25 and 55 at the time of arrival, yielding a sample of 1, 086 immigrants. The respondents' length of stay in Israel ranges from 6 to 77 months. Each immigrant supplied information on his occupational and educational background in the former Soviet Union and a detailed history of his work experience in Israel. Average sample values for the variables used in the analysis are presented in Appendix Table A1 .
The possible occupations in Israel and the USSR are classified into 3 broad categories, based on their schooling requirements: 1) scientific and academic occupations, including government officials; 2) other professional occupations, including technical workers, teachers, nurses and artists; 3) all others. Tables 1 and 2 describe the occupational distribution of immigrants in the sample, in the former USSR and in Israel. The basic pattern in these tables is an initial transition by many immigrants down the occupational ladder from occupations 1 and 2 in the former Soviet Union to occupation 3 in Israel, followed by a gradual recovery. About 89 percent of the immigrants in the combined sample worked in occupations 1 and 2 in the former USSR (see Table  2 ) but only 20 percent of them found a first job in these occupations in Israel. Most of the immigrants, 75 percent, started their work career in Israel as unskilled workers 6 A sharp increase of wages among immigrants is a common finding in most studies of immigration, although the reasons are not always clear. See Chiswick, 1978 , and the surveys by Topel and Lalonde, 1997 , and Borjas, 1994 . Green, 1999 , discribes the process of occupational upgrading among immigrants to Canada. 7 Weak effects of immigration on the wages of natives have also been found in the US. See Altonji and Card, 1991, and Card, 1999. (see Table 1 ). However, with the passage of time, the percentage of immigrants who work in occupation 1 rises sharply from 11.6 in month 12 to 36.7 percent in month 60. Nonemployment declines sharply from 26.2 percent in month 12 to 7.8 percent in month 60.
Within each broad occupational category, immigrants hold jobs that require some minimal level of schooling. The minimum schooling requirement on a reported two digit occupation is defined as the second decile of the native Israeli distribution of completed schooling levels in that same two digit occupation. Table 3 shows the schooling requirements of the jobs that immigrants hold, in comparison to their imported schooling endowment and the schooling requirements of jobs held by Israelis with the same schooling. The figures indicate that immigrants improve their jobs steadily, and after 6 years in Israel, the average requirement of their jobs is similar to the jobs held by comparable Israelis, except for immigrants with 17 − 22 years of schooling. These latter immigrants hold jobs that require less schooling than comparable Israelis.
Althogh immigrants change jobs quite frequently, most of the immigrants reported an accepted wage only once in their employment history. 8 Of the 697 immigrants in the engineers sample, 571 reported wages at the survey date. Of the 389 immigrants in the representative sample, 102 reported wages once and 233 reported their accepted wages twice or more, yielding another 646 wage observations. The total number of wage observations is 1, 217. Approximately 45 percent of the reported wages are net of taxes. 9 Mean wages, by years of stay in Israel, are displayed in Table 4 . The figures show that immigrants that work in occupations 1 and 2 obtain higher wages than those that work in occupation 3. There is a sharp increase in real wages within the sample period. Immigrants that reported wages during their sixth year in Israel have an average real wage which is higher by 78 percent than the average wage reported during the first year. This growth reflects the wage growth within jobs (58 percent in occupation 3) and the gradual shift to higher paying jobs and occupations.
Before specifying the model and estimation procedure, it is useful to present descriptive regressions that illustrate some important features of the data. The first feature is that imported skills, such as schooling and work experience, have virtually no effect on wage outcomes during the early years in Israel. Instead, the determining factors are the occupation and job that the immigrant holds while in Israel (see Columns 1 and 2 in Table 5 ). It is, therefore, important to explicitly model the process by which immigrants find jobs as well as the decision to accept job offers. The second feature is that if one controls for the (endogenous) occupational variables, knowledge of Hebrew 10 has a small and insignificant effect on wages. 11 Moreover, knowledge of Hebrew is highly correlated with occupational history in Israel suggesting that language acquisition might also be endogenous (see columns 2 and 3 of Table  5 ). Thus, given the lack of sufficient information on changes in knowledge of Hebrew, the information on language ability is not incorporated into the analysis.
The Model
In order to describe the process by which immigrants gradually find a proper use for their imported skills, a model of on-the-job search is developed. The search model is cast as a finite horizon discrete choice dynamic programming problem under uncertainty and corresponds to the decision problem of a single individual. Individuals are allowed to be heterogenous, however, in both observed and unobserved dimensions.
Suppose that immigrants vary in their skill endowments and local jobs vary in their minimal skill requirements. The output achieved by employing a particular worker on a particular job depends on the match between the worker and the job. Specifically, a worker with less skill than the required minimum cannot perform the job. A worker with more than the required minimum can perform the job and receives a wage that depends both on the minimal requirement and the worker's skill level.
Workers meet employers randomly and receive job offers. The arrival rate of job offers and the distribution of jobs by skill requirements differ across occupations. Jobs within each occupation j are ranked according to the job's minimal skill requirement, s, where s = 0, 1, ....S. Occupations are also ranked from 1 to J, based on the frequency distribution of jobs by skill requirements, where 1 is the occupation containing the highest frequency of jobs with the highest minimal skill requirements. J is the occupation with no skill requirements and a single wage, interpreted as the nonemployment state. Firms in different occupations offer a different wage for a given s, depending on technology and demand conditions. A local employer in occupation j with job s who meets a worker with skill s * extends a job offer if and only if s * ≥ s. If the worker is acceptable to the firm, the worker may choose whether or not to accept the offer.
Workers have a finite working life, T, and time is discrete, t = 1, 2...T . In any period, a worker can be in one of J * S states. In any given state, the worker receives 10 Immigrants reported wether they can understand, speak, write, and read professional material. The possibilities for each item are: freely, with little difficulty, with much difficulty, and not at all. Knowledge of Hebrew is defined as answering "freely" or "with little difficulty" on all four items. Knowledge of Hebrew is reported at the time of survey in both samples. The representative sample also reports speaking ability upon arrival. There is no effect of such ability on wage outcomes. 11 The knowledge of Hebrew variable does not distinguish much between immigrants because of the availability of publicly provided language courses. About 85% of the sample finished a half year program in a language school and, at the time of the survey, 75% reported having knowledge of Hebrew.
a flow of wages and nonmonetary returns. He may also receive an alternative job offer and/or a notice of immediate job termination. It is assumed that, at most, one job offer arrives each period. This offer may be from any one of the J * S jobs. The probability of receiving a job offer in any period t is modeled as the product of three components, λ jkt , P k (s), and Φ k (s * ≥ s). λ jkt is the probability of meeting an employer in occupation k, given the current state is in a job in occupation j. Specifying the probability of meeting an employer in occupation k as a function of the previous occupation j allows for state-dependence and choice of search intensity. When j = k, λ jkt is the probability of meeting a different employer in the same occupation. An immigrant may be more likely to meet a new employer in the same occupation in which he currently works. There is also a positive probability, given by 1
that a person in occupation j receives no job offer in period t. Given that a worker meets an employer in occupation k, the probability that the minimal skill requirement for the job is s, is denoted as P k (s) . 12 The last component of the job offer probability Φ k (s * ≥ s) denotes the probability that the worker is acceptable to the firm, or s * ≥ s. If a job offer arrives, which occurs with probability λ jkt P k (s) Φ k (s * ≥ s), the individual decides whether or not to accept the offer by comparing its discounted present value to the discounted present value of other feasible alternatives. The other feasible alternatives are nonemployment and the current job, unless terminated. Termination of the current job is also stochastic and occupation-specific. The job termination probability is denoted as δ j .
The current period returns on each job are specified as the sum of a job-specific wage w sjt and a job-specific monetary equivalent of nonmonetary returns n sjt . The value of future wages plus nonmonetary returns is not known at time t, only the distribution of possible realizations is known. The worker thus faces a problem of decision under uncertainty in several dimensions. It is assumed that in each period the worker seeks to maximize his remaining expected lifetime income, inclusive of the nonmonetary value of nonmonetary returns.
The remaining expected lifetime income of the individual, in each state at time t, can be calculated recursively, using the following system of Bellman (1957) equations
12 λ jkt * P k (s) could be collapsed into one term, say λ sjs 0 kt . For reasons of computational tractability, parsimony and identification, the former specification is adopted.
V sjt denotes the discounted present value of remaining lifetime income in job s in occupation j in month t. ∆ =
1+r
is the discount factor and r is the monthly interest rate. The first term in brackets is the value of expected future returns given the current job has not been terminated and the second term in brackets is the value of expected future returns given the current job has been terminated.
The process of transitions from the initial state of unemployment to subsequent jobs, implied by the dynamic optimization problem, has several salient features. The first feature is that transitions lead to improvements in income (broadly defined to include both wages and nonmonetary returns) as long as the worker can maintain his current state. The second feature is that it is possible for a worker to accept a job with a lower wage and/or nonmonetary returns if he is compensated in terms of expected future income. In choosing jobs, workers examine not only current income, but also future income prospects which depend on wage growth and alternative job offer and layoff probabilities. Finally, because of the frictions embedded in the model, and the possibility of on-the-job search, a worker will usually not wait until he gets the best job for which he is qualified, but will accept jobs for which he is overqualified. Thus, the model naturally captures the phenomenon of occupational downgrading and loss of skill, but in a dynamic context, allowing for a gradual climb up the occupational ladder.
It should be noted that the model is non-stationary, since wages rise with time and there is a finite-horizon. 13 These features are crucial for the understanding of the behavior of immigrants who arrive in Israel with different skills and at different stages of their life cycle. The rewards that immigrants obtain for their imported skills are initially very low but then rise as immigrants adapt to the new labor market.
Implementation of the Model
For the purpose of empirical implementation of the model, the length of each period t is assumed to be a month. This implies that job offers and job terminations occur at the beginning of each month, and wages adjust monthly. The length of the planning period is assumed to be the remainder of the immigrant's working life (65-age at immigration). However, the model is solved for each individual, for only the first 72 months since arrival in Israel. Terminal values at month 73 are specified to approximate the value of anticipated events in subsequent periods. Since it is difficult, in general, to find analytical solutions to dynamic programs of this type, the model is solved numerically by backward recursion, starting with the terminal value functions in month 73.
In each month, the immigrant can hold a job in one of four broad occupational categories. The four occupational categories are defined as: academic (j = 1), technical (j = 2), blue-collar (j = 3) and nonemployment (j = 4). The first component of the job offer probability λ jkt is specified to be
for j = 1, 2, 3, 4 and k = 1, 2, 3, where x it is a vector of individual characteristics and a jk is a vector of parameters. The measured characteristics in x it are: occupation in the former USSR, whether an engineer in the USSR, whether a physician in the USSR, age at arrival in Israel, and year of arrival in Israel (cohorts 1989 − 1990, 1991 and 1992 − 1995). Schooling is used as the skill relevant to employers for assessing the quality of the job-worker match. Each broad occupational category thus includes a hierarchy of jobs indexed by their minimal schooling requirement, s, where s is assumed to range from 0 to 21. As noted earlier, the second decile of the native Israeli distribution of completed schooling levels within each two digit occupation in Israel determines the minimum schooling requirement for that two digit occupation. 14 The resulting empirical frequency of minimum schooling requirements, ranging from 0 to 21, varies greatly by broad occupational category j. The second component of the job offer probability P j (s) is defined as this latter empirical distribution. P j (s) is thus estimated separately from the model. 15 The third component of the job offer probability Φ j (s * ≥ s) is the probability that the immigrant's "true" schooling endowment of s * exceeds the required minimum s of the local employer in occupation j. Each employer's assessment of the immigrant's "true" schooling level is idiosyncratic, time-varying, and assumed to be a linear function of the immigrant's imported schooling s 0 . 16 That is, 14 We attempted to estimate the model without assigning an empirically defined minimum schooling requirement to the two digit occupation in which the immigrant works. However, this introduces a form of serial correlation which, when faced with many job transitions in the data, necessitates high dimensional integrations. 15 It is not possible to identify P j (s) jointly with the other two components of the job offer probability. It is also reasonable to assume that the proportion of jobs that require s in occupation j is correlated with the arrival rate of job offers. The empirically defined P j (s) distributions are described in Appendix Table A2 . 16 For analytical simplification, employers do not update their beliefs regarding true schooling levels.
where u is assumed to be logistically distributed with zero mean and variance υ 2 π 2 /3. The parameters α and β j provide a simple linear translation of schooling acquired abroad into equivalent local units. Thus, the expected "true" schooling of an immigrant who acquired s 0 in the former USSR, and who meets an Israeli employer in occupation j, is given by
years. The translation parameters α and β j are identified from the acceptance rates of immigrants with imported schooling level s 0 into jobs with minimal schooling requirement s.
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The wage offer in a job requiring a minimum of s years of schooling, in occupation j at month t,is given by
where γ 0j is the impact of the minimal schooling requirement on output in occupation j, x t is a vector of individual characteristics and γ 1j is a vector of coefficients. The measured characteristics in the wage offer function are schooling and experience acquired in the former USSR, occupational category in the former USSR, whether an engineer in the USSR, whether a physician in the USSR, year of arrival in Israel (cohorts 1989 − 1990, 1991 and 1992 − 1995) and time (months) since arrival. The wage offer functions are assumed to follow a deterministic path on a given job, however, the estimation procedure does incorporate measurement error in observed wages. The measurement error is assumed to be normally distributed with variance σ 2 . The mean of the measurement error is specified as a linear function (with interactions) of the subsample from which the observation was taken (engineer or representative), and whether the reported wage is net of taxes. 18 The model also incorporates unobserved heterogeneity among individuals. Each immigrant can be of one of three discrete types where the distribution of types in the population can differ between the two subsamples (engineer and representative), thus allowing for heteroscedasticity in the distribution of unobserved heterogeneity. The conditional distributions of types along with the impact of type on wages and arrival rate of job offers is estimated jointly with the other parameters of the model. The use of three types is sufficient to distinguish between absolute and comparative advantages in the unobserved ability of immigrants in different occupations. 19 An additional source of uncertainty in the model arises from iid shocks to the nonmonetary returns on each job, given by
where b jt = (e k j − 1)w sjt in occupations, 1, 2 and 3. b jt is specified in this way so that nonmonetary returns remain a fixed proportion of the wage in any period t. b 4t is assumed to be constant and normalized to 580 New Israeli Shekels (NIS) per month for identification purposes. 20 However, only low skill immigrants that worked in occupation 3 in the former USSR, receive this level of benefits when nonemployed. Immigrants with more skills may have a higher value of nonemployment, mainly because they can exploit the period of nonemployment for training. Nonemployment benefits are thus specified as b 4t = 580e k 41 occ 0 1+k 42 occ 0 2 allowing estimation of the implicit average value of training for immigrants that worked in occupations 1 and 2 in the former USSR. 21 The error term ε sjt in (6) , takes a different value in each of the 19 (J * S) elements of the choice set in month t, enters linearly in the value functions, and is assumed to follow the type I extreme value distribution, with zero mean and variance π 2 /6. These assumptions enable the use of a closed-form expression for expected maximum future returns. In particular,
where V sjt denotes the mean value of being in job s in occupation j at period t, and ν is a parameter which regulates the relative importance of nonmonetary returns, or the variance of the shocks (see Rust, 1994) . For reasons of parsimony, the terminal value functions for each element in the choice set are assumed to be proportional to the current period returns in month 73, with a correction for finite life, or retirement at age 65. Specifically,
for j = 1, 2, 3, where q = 1 1+r
t−1 and T = 65− age at immigration.
The monthly interest rate is fixed at 6 percent. This relatively high rate is chosen 19 Type 0 is used as a benchmark and we estimate the effects of being type 1 or type 2 relative to this benchmark. 20 580 NIS is the average level of unemployment benefits received by the immigrants during the sample period. 21 Eckstein and Cohen, 2000, focus on the decision to participate in immigrant training programs and estimate the effect on wages and offer probabilities.
to reflect the fact that immigrants had almost no initial assets and face borrowing constraints. 22 The proportionality constants γ j , j = 1, 2, 3 are estimable parameters and capture the implicit value of future events.
The model is estimated using full information maximum likelihood. For a given vector of trial parameters, the dynamic program is solved by backward recursion for each immigrant and for each unobserved type, starting with the terminal value functions in month 73. Given the type-specific expected value functions for each individual, in every state in each month, the estimation problem is reduced to a static panel data multinomial logit with unobserved heterogeneity. That is, given the assumptions on the shock to nonmonetary returns, the choice probabilities can be calculated according to the closed form
Observed wages, on accepted jobs, are incorporated into estimation by multiplying the choice probability in month t by the measurement error density in the reported wage. The choice probability is thus conditional on the true wage. If no wage is observed, only the choice probability enters the type-specific likelihood contribution. The unconditional likelihood contribution of each individual is constructed by taking a weighted average over the three type-specific likelihood contributions (see Heckman and Singer (1984) ). The weights are specified to be a (logistic) function of the subsample indicator. The parameters of the model are recovered by re-solving the dynamic program and re-constructing the likelihood contributions for each iteration of the optimization algorithm. The solution to the dynamic program, the inclusion of permanent unobserved heterogeneity and the joint estimation of the wage functions and choice probabilities correct the wage function estimates for biases due to selfselection. 23 
Results
This section discusses specific parameter estimates of interest only, since there are a total of 104 estimated parameters, and highlights the main features of the model. The parameter estimates and their associated standard errors are presented in Appendix Table A3 . 22 We attempted to estimate the interest rate along with the other parameters of the model but were not successful. The interest rate could not be separated from the arrival rates of job offers. 23 The state space is small enough to enable a full solution to the dynamic program. The incorporation of endogenously accumulated job and/or occupation-specific work experience in the model would increase the size of the state space to an extent that would require approximate solution techniques (see Keane and Wolpin, 1994 , for further discussion). 24 Standard errors are calculated by using numerical derivatives and the outer product approximation to the Hessian.
Wages
The estimated parameters of the wage offer functions show that the returns immigrants obtain in Israel for potential work experience in the USSR are very small in occupations 1 and 3. In occupation 2, returns are relatively higher but still small in magnitude. In contrast, experience accumulated in Israel during the first 6 years, as proxied by time in Israel, has a substantial positive effect of .00665 per month, (8.0 percent annually) in occupations 1 and 2. In occupation 3, experience accumulated in Israel has a slightly smaller but still substantial positive effect of .00649 per month (7.8 percent annually). The impact of imported schooling on wages, on any given job for which schooling exceeds the minimal requirement, is negligible in occupation 3, slightly negative in occupation 1 and somewhat more negative in occupation 2. However, higher imported schooling levels are associated with a higher probability of obtaining a job with a greater minimal schooling requirement. Immigrants that find jobs with higher schooling requirements, obtain a wage increase of 3.3 percent per year of required schooling in occupations 1 and 2, and 1.1 percent in occupation 3. The model thus captures the two main features of the wage data; increasing mean wages over time and rising inequality. The rising inequality is due to the gradual move of immigrants with higher schooling levels into jobs that have higher minimal schooling requirements.
The effects of other imported characteristics on wage offers are generally not statistically significant. The exceptions are the significant positive effect in occupation 2 of having been an engineer, and the significant negative effect in of having been a physician in occupations 1 and 3. . The results also indicate that unobserved types 1 and 2 obtain substantially lower wages than unobserved type 0 in all occupations. Type 1 is penalized mainly in occupations 2 and 3, while type 2 is penalized mainly in occupations 1 and 3.
Nonmonetary Returns
The variance component υ of nonmonetary returns is estimated to be 3267 NIS. Thus, a nonmonetary shock of one standard deviation, which under the extreme value distribution occurs with a probability of about 13 percent, has an effect which is approximately equal to the mean wage in the sample, 3304 NIS. This suggests that nonmonetary shocks can play an important role. One feature of the data which influences this result is the presence of transitions, mainly within occupation 3, into jobs with lower minimal schooling requirements and lower wages.
The estimates of the systematic components of nonmonetary returns, k j , j = 1, 2, 3 imply that mean nonmonetary benefits are zero for jobs in occupation 1. In occupation 2, nonmonetary benefits increase current period returns by 16 percent of the wage, and in occupation 3, nonmonetary benefits increase current period returns by 18 percent of the wage. The estimates of mean nonmonetary returns are not significantly different from zero. 25 The estimate of the nonemployment benefit shifter k 41 implies that immigrants that worked in occupation 1 in the former USSR value current nonemployment benefits by 45 percent more than unskilled immigrants from occupation 3 in the former USSR. The estimate of k 42 implies that immigrants from occupation 2 value current nonemployment benefits by only 5.3 percent more than unskilled immigrants. The additional benefit among skilled immigrants may reflect the value of training programs in which many of these workers participate. 26 Table 6 presents the estimated values of λ jkt , for each of the three unobserved types of immigrants. There are large differences in these probabilities between the three unobserved types. The estimates imply that type 0 immigrants meet substantially more employers in occupation 1. Type 1 immigrants meet very few employers outside of occupation 3. Type 2 immigrants meet more employers in occupation 3 than both type 0 and type 1 immigrants.
Job Offer and Job Termination Probabilities
The table also shows that λ jkt is generally higher when in nonemployment. For example, the probability of meeting an employer in occupation 1 is higher from nonemployment than from jobs in occupation 3 and occupation 2, for all types
However, being already employed in occupation 1 and being in nonemployment yield similar estimated probabilities
An exception to this latter pattern occurs when employed in occupation 3. The probability of meeting an employer in occupation 3 is higher in nonemployment.
The estimated values of λ 41t for types 0, 1 and 2 are .032, .002 and .011, respectively. The estimated values of λ 43t are much higher, .129, .029 and .165 for the three types, respectively. Thus, from nonemployment, a type 0 immigrant's expected waiting time to meet an employer in occupation 1 is 29 months, while his expected waiting time to meet an employer in occupation 3 is only 8 months. These estimates reflect the market conditions that immigrants face upon entry. It is much easier for them to find jobs as unskilled workers.
Based on the estimated parameters of λ jkt , it is further noted that older individuals, and those who arrived in Israel in later years, have lower probabilities to meet employers in occupations 1 and 2. This reflects possible changes in cohort quality and "congestion" effects in Israel. As expected, the occupational category in the former USSR is an important signal for Israeli employers. Immigrants that worked in occupation 1 in the former USSR meet substantially more employers in occupation 1 in Israel. In comparison to all others that worked in occupation 1 in the former USSR, engineers meet fewer employers in occupation 1 while physicians meet more.
The estimated coefficient for Φ j (s * ≥ s), the probability of being accepted to a job having already met an employer, yield the following quality adjustment for imported schooling s *
The acceptance probabilities, which depend also on the estimated variances, are displayed in Figure 1 . In occupation 1, immigrants are accepted with probability close to 1 to jobs that require less than their imported schooling, s 0 . They are also accepted with a positive probability into jobs requiring slightly more schooling than they posses. For example, an immigrant with 15 years of imported schooling is accepted with probabilities of .909, .451 and .063 to jobs requiring 16, 17 and 18 years of schooling, respectively.
These results reflect the fact that, in the former USSR, one could become an engineer (physician) by going to elementary and high school for 10 years, followed by 5 (6) years of university training. Immigrants that find jobs in occupation 1 as doctors or engineers, are treated as if they have schooling comparable to Israelis, that is, 16 (18) years of schooling. In occupation 3, practically everyone is accepted to jobs requiring 10 years or less, but the best jobs in this occupation, requiring 12 years of schooling, are generally not available to immigrants, even with a high level of schooling. Similarly, immigrants with a high level of schooling have only a small probability to be accepted into jobs requiring 16 years of schooling in occupation 2. Stated differently, immigrants have a lower probability than Israelis to receive the top offers in occupations 2 and 3.
The model also allows for involuntary separations due to job termination. The estimates of δ j are .0035 .0081 and .0052 in occupations, 1, 2 and 3, respectively. The termination probability estimates are small but highly significant. The estimates imply that immigrants can hold on to their jobs for long periods of time (24, 10 and 16 years, respectively) unless they decide to quit. Table 7 presents the predicted occupational choice distribution by unobserved type for selected months after immigration. The choice frequencies are calculated by drawing from the distributions of the random elements of the model, simulating choice histories for each individual 10, 000 times, and averaging over all simulations and individuals.
Choice Probabilities and Types
The
The choice frequency patterns in Table 7 can be explained by the fact that a nonemployed type 0 immigrant accepts almost any job offer in the early months after arrival. However, as his occupational status in Israel improves, he accepts fewer offers outside of occupation 1. A type 1 immigrant is reluctant to accept offers from occupation 3 in which his wage penalty is highest. A type 1 immigrant waits for offers in occupation 1, but these offers arrive with a very low frequency. In contrast, a type 2 immigrant accepts offers mainly from occupation 2 in which his wage penalty is the lowest.
Based on the sign patterns of the estimated parameters in the wage offer functions and job offer probabilities for each type, type 0 may be considered the type with the highest ability, type 1 as the type with the lowest ability and type 2 as the type with intermediate ability. Type 0 immigrants obtain higher wages and receive more job offers in occupation 1. The penalties for lower ability, in terms of lower wages and/or fewer job offers are substantial. Despite an absolute disadvantage in occupation 1, type 1 has a comparative advantage in this occupation, while type 2 has a comparative advantage in occupation 2. The estimated probabilities of being types, 0, 1 and 2 in the representative sample are .55, .04 and .41, respectively. The corresponding probabilities in the engineers sample are .76, .07 and .17, for types 0, 1 and 2, respectively.
Model Fit
Figures 2a-2d display the actual and predicted choice frequencies in the four occupational alternatives over the first 60 months since arrival. 27 The model tracks the dynamics of occupational choice quite well. The sharp decline in unemployment, the rise and fall in the proportion of workers in unskilled jobs, and the gradual increase in the proportion of skilled workers are all captured by the model. In the later months, in which there are fewer observations, there is a mild underprediction of the proportion in occupation 1 and an overprediction of the proportion in occupation 3. On the basis of a chi-square test which compares the actual and predicted choice distributions in each month, the hypothesis of identical actual and predicted choice distributions is not rejected in 54 out of 72 months.
28 Table 8 presents the actual and predicted monthly transitions across occupations, averaged over the sample period. The fit is quite good. On the basis of a chisquare test, the hypothesis that the actual and predicted transition matrices are identical is not rejected. The matrix shows that entry into occupation 1 occurs most often from nonemployment. Workers in occupations 2 and 3 enter occupation 1 indirectly, through nonemployment. Voluntary transitions into nonemployment occur when there are large random shocks to nonmonetary returns. However, these shocks mainly influence mismatches, i.e., type 2 immigrants that work in occupation 1 and type 1 immigrants that work in occupation 3. These movements also reflect, in part, participation in training programs.
The model is also capable of capturing the time patterns in transitions during the sample period. In Figures 3a and 3b , the actual and predicted transition rates between employment and nonemployment during the first 60 months are displayed. The model reproduces the decline in the exit rate from nonemployment and the decline in the re-entry rate into nonemployment without reliance on time effects in the arrival rate of job offers. The decline in the re-entry rate into nonemployment occurs as wages rise sharply over time. The opportunity cost of voluntarily separating and searching efficiently in nonemployment rises, thus discouraging these types of transitions. The decline in the exit rate from nonemployment is explained by the changing mix of unobserved types in the population of the nonemployed over time. Type 0 and type 2 immigrants constitute the majority of the nonemployed in the early months and these immigrants have relatively high exit rates. In the later months, the population of the nonemployed consists mainly of type 1 immigrants. Type 1 immigrants have very poor employment prospects and thus low exit rates from nonemployment. On the basis of a chi-square test in each month, the hypothesis of identical actual and predicted exit rates from nonemployment is not rejected in 66 out of 72 months. Similarly, the hypothesis of identical actual and predicted entry rates into nonemployment is not rejected in 68 out of 72 months. Table 9 presents the actual and predicted mean accepted wages in each occupationjob category in which there are wage observations. As shown in the table, predicted wages track observed wages quite well for the cells in which there are a substantial number of wage observations. Examining the fit for all immigrants with wages, the simple correlations between actual and predicted wages is .602 in logs. Although the maximum likelihood estimation adjusts the coefficients of the wage functions to fit both wages and occupational choices, it yields a wage fit that exceeds the fit of a reduced form log-linear regression of wages on the same exogenous variables that appear in the structural model (.519 in logs). For comparison purposes the predicted values from the second OLS regression specification in Table 5 , which includes the endogenous job choice variables, are also displayed. 29 Table 9 also reveals large differences in predicted wages by type. A type 1 immigrant earns very low wages in occupation 3, while his wages in occupation 1, in the rare case that he finds a job in occupation 1, are substantially higher. A type 2 immigrant obtains the highest wages in occupation 2. A type 0 immigrant obtains the highest wages in occupation 1. Table 10 illustrates the impact of job transitions on wage growth. Employed workers are classified into stayers and movers. Stayers are immigrants that do not change their job from period t to period t + 1. Movers, from period t to period t + 1, are subdivided into job changers within and across occupations. The table presents the actual and simulated proportions of such transitions and the associated predicted wage changes 30 , averaged over individuals and sample months. The model mimics the sample proportions of movers and stayers quite well. The predicted wage growth among stayers is a weighted average of the estimated monthly wage growth parameters in occupations 1, 2 and 3. Movers within occupations have a predicted average monthly wage growth of 2 percent and movers across occupations have a substantial average wage growth of 18.3 percent. The predicted impact of job changes on wage growth is thus quite large. However, such switches are rare and occur in only 1.1 percent of the time periods. The majority of transitions are to nonemployment and from nonemployment. Ignoring the impact of these latter transitions on wages, which occur 25.6 percent of the time, the average annual growth rate in wages for employed workers is 8.82 percent a year. Approximately 18 percent of the annual wage growth (1.32 percentage points) can be attributed to job switches. These results are similar to the reduced form estimates, based on pooled cross section data for the period 1991 − 1995, presented in Eckstein and Weiss, 1998. In this latter study, 17 percent (1.13 percentage points) of a predicted annual wage growth of 6.71 percent can be attributed to occupational switches. Among immigrants with 16+ years of schooling, 17 percent (1.44 percentage points) of a predicted annual wage growth of 8.28% can be attributed to occupational switches. Apart from the differences in the samples, the main methodological difference in the study presented here is that occupational switches are endogenously determined.
Loss of Human Capital
Immigration entails the transfer of human capital from one labor market to another. Human capital is to some extent country-specific. That is, skills acquired abroad are valued differently from skills acquired locally, both because immigrants have limited information on local market conditions and the location of jobs, and because employers are uncertain about the attributes of the newcomers. As a consequence, immigrants do not immediately find the jobs for which they are most suitable, nor do they immediately receive the same wages as natives on the same job. Instead, there is a gradual process of adjustment in which immigrants start at low wage jobs at the lower part of the occupational scale. This is followed by a sequence of job transitions which lead to rising wages. In addition, the wage within each job rises. The speed of the adjustment depends on market conditions, especially the number of jobs in relation to the number of workers looking for them, which affects the speed at which immigrants meet local employers. It also depends on the choices that immigrants make, especially which job offers the immigrants decide to accept and how long they are willing to wait for a suitable job.
In order to assess the magnitude of the costs of immigration associated with frictions and imperfect transferability of skills, the mean simulated earnings (actual earnings) of each immigrant, in each period, is compared to two hypothetical values. The first hypothetical value (potential1 earnings) is the mean potential earnings of the immigrant, in each period, over a counterfactual job distribution. The counterfactual job distribution is the distribution of minimal schooling requirements among native Israeli workers with the same years of schooling as the "true" schooling endowment of the immigrant, s * . The predicted wages on each job in the counterfactual job distribution is computed according to the estimated immigrant wage offer functions.
31
The second hypothetical value (potential2 earnings) is the mean potential earnings of the immigrant, over the same counterfactual job distribution as in potential1 earnings, but with predicted wages on each job computed according to the parameters of a native Israeli wage regression. 32 The difference between potential1 earnings and actual earnings is a measure of earnings loss due to frictions (job distribution mismatch) and the difference between potential2 earnings and potential1 earnings is a measure 31 Since s * is occupation-specific, there is a counterfactual job distribution and corresponding mean wage in each occupation. The potential wage is thus defined as the maximum over the mean wages in each occupation. In order to not overstate this maximum, restrictions were imposed according to the occupation of the immigrant in the former USSR. Specifically, if the immigrant worked in occupation 3 in the former USSR, then the potential wage is the mean wage in occupation 3 in Israel. If the immigrant worked in occupation 2 in the former USSR, then the potential wage is the maximum over the mean wages in occupations 2 and 3 in Israel. If the immigrant worked in occupation 1 in the former USSR, then the potential wage is the maximum over the mean wages in occupations 1, 2 and 3 in Israel. 32 The regression parameters are estimated by non-linear least squares using data on 8, 178 Israeli workers (selected from the Israel CBS Income Surveys 1991 − 1994). The regression specification is described in Appendix Table A4 . of earnings loss due to a lower market valuation of imported skills.
For the purpose of assessing long-run outcomes, the actual and potential earnings of each immigrant are computed from the age at arrival until retirement at age 65. In order to calculate actual and potential earnings past month 72 in Israel (the horizon of the model) in a computationally practical way, a period length of one year is assumed in the simulation of the model beyond month 72. Further, since it is not possible to identify quadratic effects on wage growth within the sample period, and thus reliably predict wage offers beyond month 72, the wage offer functions in the yearly model are replaced by wage functions estimated separately, using data on the annual earnings of previous waves of immigrants from the Soviet Union. 33 However, the imported wage functions in the yearly model do not contaminate the simulated job choices in months. That is, the monthly model and the yearly model are disconnected by separate backward recursions. The backward recursion and subsequent simulation of the monthly model uses the terminal value functions, as in estimation. 34 The estimated monthly wage offer functions do, however, influence job choices in the yearly model. The ratio of the wage offer in each job in month 73, according the estimated monthly model, to the wage offer in each job in month 73, according to the out-of-sample regression, is used to adjust the yearly wage offers. Let this ratio be denoted by . 35 Figure 4a displays the time paths of simulated actual and potential earnings, averaged over immigrants that worked in occupation 1 in the former USSR and that were 40 years old or younger on arrival. Figure 4b displays the corresponding time paths for immigrants that were older than 40 on arrival. The simulated actual earnings of immigrants are always below their simulated potential earnings, but the gap closes with the duration of time in Israel. The change over time in potential2 earnings is driven by the immigrants' increase in local work experience, where the impact of total work experience (imported plus local) is evaluated using the native Israeli regression 33 The regression specification, which is similar to that in Eckstein and Weiss 1998, is described in Appendix Table A4. In the out of sample predictions there are no pure time effects. The growth in wages is attributed to accumulation of experience and rising prices of imported skills. 34 It is interesting to note that connecting the monthly and yearly models by a full backward recursion starting from age 65, does not substantially change the simulation results. The terminal value functions estimated in the model are thus consistent with the value functions generated using the imported wage functions. 35 Estimated monthly job offer probabilities are also transformed into yearly equivalents. Let q be the probability of meeting an employer in a particular month where q = 1 − λ j1t − λ j2t − λ j3t . The probability that the person will meet an employer in occupation k once during the year (i.e., in one of n months) is λ jkt
The probability that the person will receive no offer is q n . Clearly, λ j1t h
The other two components of the job offer probability, P j (s) and Φ j (s * ≥ s), are not dependent on the length of the period.
coefficients. The sharp rise in potential1 earnings reflects the higher return that immigrants obtain for local work experience using the coefficients of the immigrant wage functions. The higher return is mainly due to rising returns to imported skills and complementarity between local and imported human capital (see Eckstein and Weiss, 1998) . The even sharper rise in simulated actual earnings occurs as the distribution of jobs that immigrants hold changes over time. That is, the strong wage growth is accompanied by a movement into higher paying jobs and occupations.
There are marked differences in the time paths of actual and potential earnings between the two age groups. Younger immigrants initially earn half of their potential, but gradually close the gap. After 25 years in Israel, younger immigrants earn 70 percent of what they would have earned as native Israelis. The gap in earnings in year 25 is evenly divided between job distribution mismatch and a lower market valuation of imported skills. Immigrants that arrived at an older age initially earn the same as younger immigrants, but these earnings constitute only a third of their potential, indicating negligible initial returns to imported work experience. As time since immigration advances, the rewards for imported skills rise for both younger and older immigrants, but the occupational status of older immigrants is substantially lower. Older immigrants remain locked in low skill occupations. After 10 years in Israel, older immigrants earn only half as much as comparable native Israelis. The different rates of occupational upgrading by age at arrival are shown in Table 11 . Among immigrants that worked in occupation 1 in the former USSR and that were 40 years old or less on arrival, 60 percent are predicted to be employed in occupation 1 in Israel, 25 years after immigration. This is compared to 75 percent among similar immigrants from the USSR that arrived in Israel during the 1970s (see Eckstein and Weiss, 1998) .
Because of the sharp changes in earnings with time in Israel and the endogeneity of wages and jobs, whereby currently low wages may be traded for higher wages in the future, the appropriate summary statistic of earnings loss is the difference in the expected discounted present value of actual and potential earnings over the immigrants remaining working life. Table 12 describes the main findings for this summary measure. 36 The estimated lifetime earnings loss (potential2-actual) is 253, 200 US Dollars. This loss constitutes 57 percent of the lifetime earnings that these immigrants would have obtained had they been native Israelis with the same measured attributes. The estimated lifetime loss is thus quite substantial.
Most of the loss, 190, 900 US Dollars, can be attributed to the fact that immigrants are paid lower wages than Israelis on the same jobs, especially in the early years after arrival. This loss constitutes 43 percent of total potential lifetime earnings. The lifetime loss of earnings due to frictions in the labor market (nonemployment and job distribution mismatch) is 62, 300 US Dollars, which constitutes 14 percent of total potential lifetime earnings.
The estimated lifetime earnings loss varies substantially among immigrants. Immigrants with more schooling tend to have higher total losses. Given the strong correlation between schooling levels and occupation, immigrants who worked in occupations 1 and 2 in the former USSR also suffer higher total losses. The figures show that physicians have higher losses than engineers, older immigrants have higher losses than younger immigrants, losses increase with later arrival cohorts and type 1 immigrants suffer exceedingly large losses.
In order to gauge the relative importance of job distribution mismatch and a lower market valuation of imported skills, the table decomposes the total loss into the loss due to frictions and the loss due to prices. The estimates indicate that the loss due to prices is, generally, far more important. This is mainly due to the lower returns to imported schooling. 37 The difference between the loss due to frictions and the loss due to prices is greatest for physicians. Immigrants that were physicians in the USSR obtain jobs in the medical profession rather quickly in Israel but earn much lower wages than native physicians. 38 The smallest difference between the loss due to frictions and the loss due to prices is for engineers and type 1 immigrants. The large number of immigrants with engineering degrees nearly doubled the total stock of engineers in Israel. This group thus faces special difficulties obtaining engineering jobs in the Israeli labor market. Type 1 immigrants suffer a relatively large loss due to frictions since they constitute the permanently nonemployed. It should be noted that there is a discontinuity in the ranking of relative losses due to prices over schooling levels and occupations. Immigrants with 13-14 years suffer higher relative losses due to prices than immigrants with 15 years of schooling. Correspondingly, immigrants that worked in occupation 2 in the former USSR suffer higher relative losses due to prices than immigrants that worked in occupation 1 in the former USSR. This result is due to the relatively lower actual earnings of this group of immigrants in occupation 3, the occupation in which many of these immigrants find employment.
The lifetime earnings loss calculations aim at estimating the social loss of output to the receiving country associated with the movement of human capital across labor markets. For this reason, the loss calculations do not include the benefits that immigrants receive when nonemployed nor the monetary value of nonmonetary benefits when employed. Further, the wages of Israelis are used as a benchmark. Although the model contains an equivalence scale that transforms the schooling of immigrants to local schooling, there may still be unaccounted for differences in the quality of schooling acquired locally and abroad. Moreover, the counterfactual exercises do not account for possible macro effects on the Israeli labor market and wage structure. For these reasons, the potential earnings of the recent immigrants may be overstated when they are attributed the current earnings of Israelis with the same observable 37 Other studies have also found a higher rate of return for locally acquired schooling, see Weiss, 1998, and Friedberg, 1999) . 38 The national health system considerably expanded in the wake of the mass immigration from the former USSR. characteristics. Therefore, the estimated losses among the different groups are an upper bound on actual losses. Biases in the separately estimated immigrant and Israeli wage functions, due to sample selection and/or unmeasured characteristics, also reduce the accuracy of our estimates. We thus have more confidence in the ranking of the losses across groups of immigrants with different attributes than in the actual magnitude of the loss.
Recall that the model assumes a high annual real discount rate of 6 percent to capture the borrowing constraint facing immigrants that came to Israel with no assets. This fact should not prevent the use of an appropriate "social" discount rate to evaluate the social loss associated with immigration. As displayed in the last two rows of Table 12 , the relative losses are only slightly affected by using an annual real discount rate of 3 percent to evaluate the discounted present value. Clearly, if immigrants had better access to the capital market and had faced an interest rate of 3 percent, there would have been a marked effect on their choices and the estimated parameters of the model.
Conclusion
This paper examines the process of entry of highly skilled immigrants into the Israeli labor market, using panel data on several cohorts of recent immigrants from the former USSR. The main emphasis in the paper is on the occupational choices of immigrants that arrive with different skills and at different points in their life-cycle. This study does not investigate the reasons for wage growth within occupations and jobs, but explicitly models how immigrants adjust their choices to the expected rise in their wages with the passage of time.
As has been demonstrated, a simple on-the-job search model, cast as a finitehorizon discrete choice dynamic programming problem under uncertainty, captures quite well the observed dynamics of occupational choice during the first six years in Israel. The dynamics consist of a speedy entry into the labor force, an initial phase of work at low skill occupations, followed by a gradual occupational upgrading. The model explains the changing proportions of immigrants working in different occupations in Israel without relying on time effects in job offer probabilities. The sharp increase in the proportion of immigrants working in low skill jobs is due to the willingness of immigrants with high schooling levels and previous work experience in high skill occupations in the USSR, to work in low skill jobs in Israel. The subsequent decrease in the proportion working in low skill jobs is due to the gradual transitions of these highly skilled immigrants to jobs in high skill occupations. Permanent unobserved heterogeneity among immigrants is shown to be important in explaining the observed declining exit rates from nonemployment. Immigrants with high exit rates from nonemployment constitute the majority without jobs in the early months after immigration. As these immigrants leave nonemployment, the population of the nonemployed is increasingly made up of immigrants with very poor employment prospects. The model is also capable of explaining the declining re-entry rates into nonemployment. Nonemployment re-entry rates decline over time as wage growth on the job raises the opportunity cost of searching efficiently for better job opportunities from nonemployment.
The estimated parameters of the behavioral model, together with information on the wages of immigrants from earlier waves, are used to examine the speed of wage convergence between immigrants and natives. The simulation of an occupational path and associated wages for each immigrant upon arrival to the host country and until retirement, suggests that the earnings of recently arrived immigrants will slowly approach the earnings of comparable natives. However, the sharp growth in earnings, combined with the heterogeneity in age at entry, suggest the use of the discounted present value of lifetime earnings as a better summary measure of economic performance in the new country. The lifetime earnings predicted by the model are thus compared to the hypothetical lifetime earnings that immigrants would have obtained had their imported observable skills been valued, from the time of arrival, in the same way as comparable natives with the same labor market experience and schooling. The results indicate a large gap between actual and potential lifetime earnings measures. On average, immigrants from the former USSR to Israel can expect lifetime earnings to fall short of the lifetime earnings of comparable natives by 57 percent. Of this figure, 14 percentage points reflect frictions associated with nonemployment and job distribution mismatch, and 43 percentage points reflect the gradual adaptation of schooling and experience imported from the former USSR to the Israeli labor market.
Our interpretation of these findings is that, because of lack of information by employers on the quality of newly arrived immigrants, and by immigrants of their opportunities in the new labor market, and because of the need for complementary local capital (such as, language, social connections and familiarity with local institutions), there is, necessarily, a gradual process of adjustment and adaptation. The speed of adjustment depends on market conditions and the choices made by the immigrants, which interact in a complicated way. It is not clear whether, and to what extent, there are market failures in this process and whether there is some policy that could reduce the social loss. It is possible that limited borrowing capacity prevents immigrants from making the required local investment in on the job training, which should be the main vehicle for the acquisition of local general human capital. There is, however, no way to ascertain the quantitative importance of this latter consideration. (w sj73 + n sj73 ) exp(γ j ). , Φ j (s * ≥ s) = Note: The effect of variable j for immigrants is A j +B j +(e −λt * C j ) and exp ussr = (A exp −(A exp sq * exp 0 )) * (exp 0 ) where exp 0 is the number of years worked in the former USSR. 
